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(54) LIGHT EMITTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting 
device wherein a nitride semiconductor- made first LED 
chip and second LED chip made of a semiconductor 
different therefrom are disposed, a common drive power 
source is provided for both LED chips, and the size 
reduction and power consumption saving are made 
possible. 

SOLUTION: A light emitting device has a light emitting 
part having a first and a second LED chips and driving 
means for the drive control of the first and the second 
LED chips. The first LED chip has a first nitride 
semiconductor layer 203 having an n-type impurity of 1 
X 1017/cm3 or less, second nitride semiconductor layer 
204 which has an ri-type impurity and n-electrode, and 
third nitride semiconductor layer 205 contg. an n-type 
impurity of 1 X I017/cm3 or less in the order from a 
substrate 210 between the substrate 201 and the active 
layer 206, the n-tybe impurity amt. in the second nitride 
semiconductor layer 204 is more than those in the first 

and the third nitridfe semiconductor layers, and the driving means applies the substantially same 
voltage to the first and second LED chips. 
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z.(»m%:mmomTj&m-f%£mcv fm&ruc<.^ 

Mfa^&Zo ©afk^*{*g(204)«#-© 

1 1 (Dmtwmvm 



(6) 



(203) H m 2 <Dm<tm¥m&m (204)&tf m 3 <omzwt 

[0 0 3 6] (^10LEDf7^0?Sttl206) f 
lOLE Df L -y7°©gttM(206)a, HOLE D5^y 

*(206)HS£}Wi;<>i:&5 Z n4if% K— ^LTSBfc* 
Ci:tTft5U igttB(206)**Fab£#£"rs 
gS^*l8fcS*fc¥-*^F^*»?#F«ifti: 10 

[0 0 3 7] fflt$&%fflaL1i:^7>Y--?<D¥&tM 

f^ssm 1 2 4 o/E gK**«fc*ffis-r 

N<D/^y F^-f y 7*x*;l/#- (Eg) ttSEg=l. 

9 6 -X+3. 4 (1-X) -X- (1-X) lc£?)Wtii'f& 20 

[0 0 3 8] (HOLE DOpI^^'V FJ12 0 7) 

Sttii (206) ± c a 9?h<srr p *jg -r ^ < p « * 5 

<y FJl(207)AW^^^fig^n§o p{||7^-y F«(207) 

tt^+yTBHUafeflfcl/tflUBU A 1 *&WJ{ft* 
¥al#: s jffL<8AltCai-r N (0 <Y< 1 ) £f£ 

ft* €3 C fctfSS L < „ |gSttOl^p«li'7'y Fl 
^ft^-eSfc&fc&Yffitfo. 3JJCR0A 1 y G a i-v 

Ng^r 0 . 5 /i mfirF®flSP't?j£ft2-£S £ £^MI: L 
l\, 30 
[0 0 3 9] (SI 1 OL E D^y7°©pfilj3y£^ hS 
2 0 8) llOLEDfy 7°© p Muy%% hJl(208) 
t I n* A lvGa.-i-v N (0 0 ^Y, X+Y^ 1 ) 

5b\ L < G a N fc-TS fc<6«^i»©^av>a{t* 

¥tW*JRfl»&ft J f» , tt\i $fc, p«K209)*mtff 

© plUftt. pUK-^h* F-7°Lfc7£«-r*H:pI! 
fttfc: < v\fei& 4 0 0 TCSLtTT— — ;P#yi"f 5 c £T* 
pIW*J:»>ffi^fc*«z: 40 

[0 0 4 0] ffM*^fcgfk^*f* 
0^ft>)lA-^i7f>^Lt, pl!*ffi(209)*t 
^«*nSSlfti»¥IW*«(208)Rtf n S!«S(211)jWB 

AiBMI'«WfeJB»ft*JI* pSffi(209) t LZB&tZ 

<i tiPv%5o p«ffi(209)±t«7-r-v-#yxi' > 
•e # s o -^x -y f - y ? k & »? mm * * fe jb 2 ©Sf bM 

*IWWi(204)*ffitttn«i(211)*»*r«. l^L 50 
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1 1-204831 



TffM£tlfcS<fc^«ftfr££3¥*ft^X^-;£X 
t7 7J7*#s(V-%;£\C&*)iteLrm lOLEDf 

[0 0 4 1] (gf2©LED^>y7°) *lf0^2 0L 

i © l e D^-yfti,m^^mi¥un^m^rc^m 

'>&<tt^^GaAsP, G a A 1 A 
s, A 1 G a I n PT&ZCttfWZL^o I20LE 
D^-y7°feS/> ?7L"\x n , 9Jfr*vr d i: 1" § c 

[0 0 4 2] l2 0LED^^LTlftWctt, # 
U7A-tI-«lLE D##£tf5tt3o 2fU 7 A • t 
*-^LED^-y7 3 0«jgi:L,Tia2 (B) <D$n£, 
A" U 7 A$£Mg(232)±eC n M^lflii fc ft £ n U 7 

36 • 8KB (238) fc «fc »3 ftfig-T Iil tftT^&o ft 33. p 
(237) ttJtftV ^ ^ (236) *^ L T p U 7 A - 

(232) t n (231 ) ^'ffM * tlT S . 
[0 0 4 3] Sfc, SJOU 20LEDf 'y 7°i: LTPrft 
WKfci:, 7 A • 7;b5-7A • L E DA^f 

©«3gtbTH2 (C) ©$!Pt, P S^U7A-7;V5 
^7 A • t3Ra&K(252)±tp^U7A • 7;l/5-7 
A • kjRJi(253), nIf'j7A-7;V5-9i-tI 
m(2SA)mmi£^ThZ> a ft*, pSS«(252)RO : n 
M**U 7 A • 7;l/5^7A • HjRJi(254)fc©HlcK)fc 
g7b^V;L"\rP«iii:ftSp§U^U7A • 7^5-7 

"TftSo **U7A • 7;I^5-7A • t!IK«(25 

2)©«S(C p«ffi(25l), nSWf'J 7A • 7;1/5X7A 



• t * (254) oy$mK n W (255) *flBjSStlTl^ S. 
[0 0 4 4] *e.t^ gU©H20LED^>y7°i:LT, 

M{«fyC&7;l/5-7A • f'J7A • -Ty^7A • 
L E D^W&tlSo 7;V5-9A • U 7 A • >f 
7A •SBRLED^-y^'©#BfifcLTH2 (D) ©iP 
f?^ nWJ9A- t*»S(27Z)±IC, ^>y77B(27 
3), ^77 YMt LTiJ< ni7;l'5-7A • ^fl) "7 A 

• -r ^ ^7 a • mm (274) , gftji iiut<7;b=^ 

7A-7?U7A--T>'> ? 7A-^(275), pS«(D7^ 
>y VMt LT{1< 771/5-7 A • t3'U 7 A • Y >^7A 
(276), P M0P>^7hJli:LTiS<'f>^7 
■ (277)*»«*-eT»*. Sfe, * 
(271) ©KffilCn SS(271), <<yW 
8(277)©ftffifc pilS(278)^ffM$ 



A • #U7A 

U7A • y^m 

A • *U7A 
[0 0 4 5] 



ttx HlOLEDf-y^ I2CL EDfy^nf 



(7) 
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ffl!/^tL§fe®Tfe§o v-jzyF • y-FcO^ryTte^g- 

%mz+ft%:±%-£tf%>m£^\ m i &t>*if 2©l e 

D^y7°%«|$[iSHLfd§i^ v7>F • U-K^LE 
[0 0 4 6] mi ©L E D^-y7 > c7)aK^'9-7 7'('7S: 10 

E<Dmmmmm.<Dm^, v<?y f • y - f©# v 7° 
5 mm%ztfmft>n% 0 nit, 7vv7?v?mt 

b fcH 1 <D L E D f- v y\ mSffmWkO G a N & 
Sffi^S i C»g&if:&ffl(^fcfgl OL ED^yT^X 
S^#«tt©^2©LEDf-^7'^2ftJ;i3V7yh • 

%Ztj?V%2>o . 20 

[0 0 47] V9>h-'J- Y^Wm^mMMKt L 

Tt± 3 00/iQ • c mJ-XTAWS b < , £ L < 

3 /iQ • cmKTT$S„ T^yh • U-H 

itllOLED f-y 7°S.tf H 2©LEDf'y T^iS 

*&&tl§o WWtyC&O. 01cal/(s) (cm 
2 ) CC/cm) £Lttf»i:b< N ctD»*L<« 0. 
5cal/(s) (cm 2 ) (°C/cm) K±-efe5„ 

;inp>©*ff*?sfc-r^iibT«, m, «ad 30 

[0048] w^-f— • y — f) -<y-f~ — u— F 
a, v7^f • y-F±tiag$n/cLED^-y7°ii^ 

t/^6>n§o y-Fa, #«tt7-r j r--es§ 

# >xv > t"7 -v-s i: (DmmwRxfmmmm^ 

t^C £7b« bV\, *frW*««ffiKi: bT&, 3 0 0 
/iQ • cmJ-)CF2>W3;b<, i*)!?$L<i±3|iQ • c 

[0 0 4 9] ^mniZ^rit, m 1 RtfH 2 CO L E D 

•&•?> Z. t% < H 1 %X$m 2 CO L E Df-7 7°4±iC|WI— «$i 
^SiE-rSC^^T-tSo bfctfoT, S§l©LEDf- 

7 > F • y - F C&KEBS-SfcW^ LED 
[0 0 5 0] "E-frY^mt, Wt# 50 



WW- 1 1 -20 4 8 3 1 
12 

^*-F©&/§ffl4£J&bTLED^>y7\ 

5 C fcK«fc o T L E D f-y 7°fr 6 cDfglRltt^ilfn^^I 
Hft*S6fcif?>f CfctfT*#3o H 1 Rtffg 2 © L E 
D f-y ^*«KE«S ■fcT^*»^ Sfett* fe^T 

it K> u.ms-&rc \syX%i$k.itwrc*k2> c ttfr*% 

[0 0 5 1] (»«tt7^^-) «*tt7-i ,J r-tt, S 

1 Rtf^ 2 © L E D^-y 7*<DtWS£ U - Kft H ^?r«^ 

^j^-tmrnztizm 1 r^2©l e D^-y 7°© 

g*tt^ j: v * fe co*^i6 5 n 5 o naasis t L T tt 0 . 

0 1cal/(s) (cm 2 ) (°C/cm) «±»l 
L<, <tt>« : SL<ao. 5cal/(s) (cm 2 ) 
CC/cm) W±T?fc* 0 Sfc, ftHtt*if*#^LT 
Wtty-Yir-cOifi©^ »IL<B> «10/imJM 
±, <D4 5 fim«TT?fe§o C'Oii^ttmWt^^^— 



§ 0 C©«fc94«*tt7-r"V-t^ #LEDf--y7°co« 



[0 0 5 2] (MWS^-m 102) Bft^g(102) tt, jS 

fliaB4H**b5Bt^*- FC10D* F>y F v F y 
v^xttftHtE«bfet<Dfc«««lcSa»s-&*!:4: 

— BfWtlE'l^-tiriiR AM (Random Access Memory) 
R A M tl5 7*-* ^ & Wt9^ F (10 

1) ^BFf^cDBj! § $ t^tr^-ss fe*<DPga^*awr 
yyznr, «jt^-r^--K(ioi)%^fl"*-&s F5^ 

Stfot, L E D F >y F v F y >y 7 7.S*g§©)tg% 
[0 0 5 3] ffii!r#a(i02)tt**»)f*B^KftH* 
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mmt, mt$^*- food© f^^-^a^ n 

TF^^-^X^-y^y^-eSo F^-Y^-^> 

^ffterr sc £#-et3o ^ft^v*- f(ioi)©j£ 

T^rsci^-e^So 

[0054] ^m^iED^'y-f^m^fcm^ 

it, #LEDf->y7«^n§«M^H4 (A) ^0 
4 (A) <DL E D^y/^(D^m^-tm4 (B) cDftl 

% ^ e ffl t/ ^ n § l e d f- v y'cD^mikttn-tfm 



mimm^T^rMc 1 sjmT^tfeM&i^ffl^ 20 
s«^^soia(iiiiK©«*fttt/j^{bc)*a5f , ii8 

[0 0 5 5] (^J:-5frl 0 3) t J; 5*(103)», S 

^*-K(l0l) J f>IHBi#©(l02)AtEa^4T.fe»E&H* 
ffM2-£Sc:i:#-z?tSo 5#:(l03)<D*ffl£:LT 



i^LfcD, 75 ;Cv^LTft^fc IrI± 

[0 0 5 6] (»«) Sffite, f£fc^*-F(101)* 
F-y h Th U >y ^74K&HE@^lES1~3fci6k:$?jIk: 

SJJi-f S £ fctf-etSo fg^V*- F(101)#Kg-f 
SSSti, ^-f^V*- FOOD* KfKfyyj' 



#^g£ftSS«Sffi« LEDK-yhvh'J 7^7S^ 

«tt(R3±©fc36 1 (MOI^T & &l^o 

[0 0 5 7] (5t»W 10 4) 5t*#(104)«s ¥fKM 
WcLEDK7bVhij77 X*7*tg;& BHfif S l^t 
»It^ft5„ JtSWOfi^J; 5 ft(101) ftgl^Tk^ 

^n§o tfttfoT, 5 #(103) afgft^V^-F 



(8) RfM¥ 1 1 -2 0 4 8 3 1 

14 

(101), 5&(103\ fBfc^-f F*flE11Sftfca 
W&WV-^-fr E £ (D&m&tf £ it^Ct tfWmb 5> ft 

s 0 sfc, F^a5iHiK*fiia-r«fei6fc:«tsw3figRtf 

«ttffg*Sft*o C © <fc 5 ftflSfctfClM) LTJIft 
WKtt, x#*S4MB % *?\s$yWM, i/V^yWBI* 
Etfmf<E>ft.& 0 n^h^XhttlRLhOfci&fcC 
ft 5 ©fcHg+KIRfe* H««ft«0«ft!ftW J f , «fi«fi* 

i:tf*«>eftSo IMftWe>ft 

[0 0 5 8] (RjraiD »3feaH4*SBfcJfv6ft«» 
)H6? £ 4 § % 1 fttf S 2©LEDf7 7°^±tt JS t,> 5 
ftS »X BfSfcfSKTK? hvhij'y^xtt, 

[0 0 5 9] 

Tc 0 m 2 (D L E D 9- -y 7°i: LT*fe6^5et Rltl47;l/ 5 
^lC>LEDg L <y7'©^Jic r )'ry> >, '7A©fij5g 

30 D9 L -y7 p i:LTffM*-(iTfeSo J^T, *m$(omi<D 
[0 0 6 0] (CSD. «kt)45S!E%SJiS§ 

w&<Dtv~--yy*?fo a 

[oo6i] m^x, U&*5 0 5tStW, 4="^U 

77l%l>]2 0 O^y^XhD— AOMJPT^ft^^r 
40 S 0 

[0 0 6 2] /Vy7rMfi|, T M G cD&lt#>T\ S 
1 0 5 0°C^7?±#^-&So 1 0 5 Ot&C&ofc 
JIWXtTMG, 7^7A*7^ffll/\ 7>F 
-7°G a Ni:t>4S^ 1 ©gftfWMf&g* 1 . 5^m 

[0 0 6 3] Wi^X 1 0 4 0 o C75\ KiiXiaMG, 

SiH,», S i %6 X 1 0 18 /cm 3 F— 7°LfcG 
aNotD4S^2 OSfbftl^^ftJB* 3 /a mOlftl 
50 S^^So 
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[0 0 6 4] ^t09 y ^XOS^±J6, 1 0 4 0°CT 
H«li: LT7 > F-7°G a N «fc K> &£3t 3 ©SffcftPN* 
{*H£0. 1 5 /imOKif^ft^^So C?U, * 
SH!lcffll^&n*i8 iOLE D^>y7°cDS1£;fr5>S'l4g 

[0 0 6 5] 8 0 0 °Ct LT\ U 7# 

X*g*te#J»)§iU TMG, TMI (hVtf-Jls-Jy 
i/^A) , T^xr^ffl^Ty F-7°I n G a NJS* 
3 A<OKJPTJ&gS#T-l£— m^F 

fg&feco^LT I n... Gao.s NJi*ffll/\ iSfetffg^ 
RTtgftfe€>i:LT I no.6 G ao.< NJl^fli^fctWilWI 

[0 0 6 6] igg* 1 0 5 0°CK±if, TMG, 

TM A x Tyt=-7, Cp 2 Mg (S^a^y^vxx 
;l/V^$/<i7A) £fflt,\ Mg*l x 1 0 20 /cm 3 F— 
T'LTcpSA lo.i Ga..» N <£ D&S p#JJ7^-y FH* 
0. 1 /imCDJlPTrj&R^-frSo 

[0 0 6 7] gct/->T 1 0 5 0°CT\ TMG, jy^t— 
7, C piMg^MK Mg% 1 x 1 0 20 /cm 3 F— 7°L 
fcpMGaNJ:0ft5pfi!ln>^^hg^O. 1 /im<D 

l/^Ts 7 0 0°CT7x-y y-?%ftl\ pWM*i£*>K 
[0 0 6 8] 7--U fWt>)i/\-4gj£§ 
S©JgR©v***J&8U R I E yxy 

3^70 ggT-pfjjn^^^ wiUfrex'yT-^fcff 

l\ 0 2 (A) fc^*5fcJB2©Sfl*39WWi©* 
B£Mti5?-£5 0 x-y^y^ «±«fc** pffiflny 

**hil©Ki££ffiK:Kff 2 o o:*y7'x>D-A©N 

itAu %#ty^7ttt©. p «S t , ^© p *tt©±£ # 
Vf-f y^ffl© A u J: D S:5 Ftt% 0 . 5(ira 
«DKJPT?J&£f3 0 — #x >y y 7lc <fc *3 gffl 2 

$,? 3 o £V y y 7" £ x * v 7"£ <fc 

D#*LT3 5 0 /imftOSlOLEDf'yy'tLTjg 
jSS^frfco CCD L E D^>y ^ttV»1Pnt»Bffla 3(0 ale 

[0 0 6 9] I2©LE D'f-yyk. LXM2 

(D) E^tL ED^-y7°<hLT4^©77l-'5x7A 

fc 0 7;l/5-7A • #U 7 A • -Ty>>'7A • «3ST?*& 

77l/^x7A • #U7A • -OS^AflSJB, SttJBfcb 
Tl< 7;b5-^A • f U • ^y-^9A • II, p 

ys*>A • P i<D3^^ntiTi<^^ 



(9) #§PP 1 1 -2 0 4 8 3 1 

16 

7A • #U7A -^g^ffM^TfeSo Iff 2 CO LED 
f-y 7*», »ge{««Mltt*JtOfe«) L E D^-y 7°« 
MS £ IESK; 0*ftli*iAu*6&S «S;6%M $ ft 
T<fe3o *##7xM-%X7^^7*tJ;D^itLT3 
5 0 /imJ%©H2©L E D^-y /£ LTffM^-fcirfCo fg 
2 CD L E D -y 7*140 3 © d t^fftl^ lIME-flR* 

[0070] mt#j?-Y(Dfflm8m%frt>fLxm 

fe, lgfi*^3tRrtl4^ 1 © L E D 5^y 2 CD L E 
10 D^y7°^»tnS®1?v7>h • U-K±fc^#y 
7'-%ffl^T A g ^Ox#*54»IBfc ± t) ^ft^ft*" 
-f*yr^ V#l£4£1to WfiRtfiBfiWetRlllftSB 1 
© L E D ^>y 7°«\ lEKRtf Hg©ttg^|Eft 

*tlTl^fei6LEDf-y7 < 'c0ft«g%V>>yh • >J- 

F^itS3 o /imco^ciDy-i'-v-^yxVy^ 

Rat, mi&tffg2©LED?-<y7°©IE«I 
dco«SgC0U-F7b-A^^tAn^>-9--h 

20 iajgT?i®is!<o»}fc^*- F*»jafao chti 
j^snfeset^-r*- k* i 6 x 1 6 m F-y f u -y 

^X^c^Xx^fyfflS±tiHB^-ti5o g»¥ffl 

«!8D*oft 0 1K, ffi»l#©i:LT{i^co*&, i^fe 
RtfWfecO L E D f - -y 7% EI 4 (A) ©ft] < *-0«S 

fflx— ^ t LTMa-r§ c p usnEH**iTv>« 0 saa 

30 D ^ >y 7°% 5 -y 7 IKS) t -fi S n y F 5 W ^-S. 

- F^ F >y h v F U -y 7 X^tciBB^ nfeg^gp £Eft 

tNfilC J: D §tit L T L E D F 7 h V F V V 7 XS^S* 

[0 0 7 1] 21 5 LTJgJ**nfeL E D F7 hv h V V 
7 X^^Utt, #LEDf-y 7 3 PacOJH«E-Him^t#tt 

* T-fiii * * « *&ic tea k v i' ^ ^-con{i% 

[0 0 7 2] (JI»J2) NICOLE D^-y 7°£HSffl1?!l 

i nmtc bT»ftatf«a6i«5DtRma led^t" 

mm^tco Sfe, ^2cOLED^-y7°i:LTE!2 
(C) e^-T— Sg6<!ftLED^>y7°i:LT37i:Sc07;l' 
^x7A • *'U7A • HsS3S*ffl^fefe©*fiJfflUfe 0 
T;b = x7A • ^U7A • fc«^T^fitff£ftnTf£& L 
ED^<y7°cO«3ii:L-Tpgy^U7A • 7;b^x7A • 
H|R ( pSG A 1 o.65 As) SK±t plf^U 7 
50 A-7;l/5-9A-t:I (plGa..^ Alo As) 



(10) 



17 



Jf> nIA''J 7 A • 7)13.=.VL> • tfS (nlG ao 
A In.,, A s) I^ffM2tTS3„ ^IISPKffll/^ 
tl 3 SI 2 © L E D -y 7°£> , S« g SMttefcitofc 
*6L E D^vT^WMCIElE&tfaffit&S AufrSft 

tJ:t>5j-|ILT3 5 0 /imj|©H2 ©L E D^-y 7°il L 
TBmZ&rCo Wi 2 <DLED3-y?ltm3 (Deleft® 

mwm-mMm^^L, 2 5°c, 2 0mAtt- 

t^Tilftflffi/b^ 1 . 9VTfeofc 0 
[0 0 7 3] CdLT^&^tlfcLED^yT^lffl 10 
f^ADilTfe^T^h • U-F©±£x,1^>ffi 
late J: D ^t^f-i- >7'Y§ i;^cv^^-^>"rV 

;l/5r:-j7A • #U 7 A • t«^T^feWfrm&L E 
D ^>y 7°fcb A g AD ©x#* 2/»BiK: <t *) £V # > F 

coo7 4] 12©l Evj-yy'^^rmyt?^*- 

K*H4 (B) ©$n#, iI9JK2fflffl^fcJKftttXtt0I 
1 £ll«t£LTHlRtfH2©LED5 L >y7°*W±£ft 20 
fc&fgft£V*- F^fftfnn^v *@S8£/fLT|W| 
— «E©«jgfcBSK*"&T LEDF'y Fv F U >y ^7.^ 

•J =i > <fc D 4 § 3frb > ^- K «fc t) SIS bfl-fttfHg < ft 
§ RGB #S*l*nfe«E*ffi < S*»)t^ 
H *^ KtH * n S 3feb^B& < * S <fc 3 KSftt^a* 

Kg^nfcS^^ ffi»l#©fc*#J:5#F , 3fc:BBIIS 
■tir^aDW kft«>"j3- >lf fl^c <fc t> Mib L T L E D F 
■yhvh'J-y^ XS^fi^^fiic £ H±fc 0 30 
[00 7 5] l&ti&oymOi 2 ©SSMeftllTf** LED 
F y F V F U y 5 T^ts&fg 2©LEDf7 7°%tt?iJ 
2 IgiJiitS S C t K H t> H 1 © L E D f- y 7°© 
IIWE-JWWHWfeWfK 4 0 m AW±TttW>Tifi<K 

[0 0 7 6] (HffiM 3)11 ©Sftt^ftRtfH 3 

<Dmm¥mmmmz.^w$aji^h lt s i , h 6 
li 2 0£fl^¥*fti££i$ tarrwftjjf^ ^ lt s 

i Ha <Dftt> DtS i 2 H 6 *iW 0 n mPF-WfaWi&t b 40 

t s i *jg i fttfs 3 comim^mwK^n^n s x 1 

0* /cm\ JB 2 ©aftSftiNW**: 5 X 1 0" /cm 3 

K-^bfeJcwttustw i kra«fcbT«)iaw*»is 

[0077] (Mtm 4) mi o&KMpmwRxfm 3 
vmtm^mftB&mc^ffiMBfix t lt g e h* 

Lff 2 0Sfl*#^B^fc8fr3RWft2f* t LT S 
i H< ©ftfr DtGeH< *»Ef „ n £ LT 50 



#PjFF 1 1 -2 0 4 8 3 1 
18 

g e «e i Rtfje 3 oafisftimw^E^n^n uio 

"/cm\ SB 2 ©aft*¥JW*:K 8 x 1 0 19 / c m 3 F 
-7bfcEWl4fSJfi0!l 1 fcH8fcbT&}fcg!l*Jftdi£ 
■Sfc -?"©££Jg> Hi ©L ED^^gf*©';-?*^ 

ttn i tmmM(D%jtmm%:fcf$.-t&z.t 
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